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Primary Projects 


R-12 Paul Recharger High Pressure Liquid Oxygen Poppet Advanced Plant Habitat M&P Engineering 


1. Laboratory Work and Failure Investigations 


-Launch Equipment Test Facility (LETF) Interim Cryogenic 
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-Paul Recharger Liquid Oxygen Poppet (Orion, International C—O bi i i " ¢ Mechanical Testing 
Space Station (ISS), GSDO, Space Launch System) , ies : ‘an 
-Li lon Battery ORU Spring Blade (Iss) 


2. Advanced Plant Habitat Materials & Processing (ISS) 
3. Magnesium Alloy Research Project (IR&TD) 


Failure Investigation ° Growth Chamber Composite Manufacturing 


¢ Polycarbonate Root Tray Failure Investigation 


Damaged area of 17-4 PH Stainless Steel Damaged area of Monel K-500 
Discharge Fitting at 6.3 X magnification 


Discharge Fitting, piece of Seal Ring, Poppet, and Valve head as received in the lab Poppet at 6.3X magnification 
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Failure Investigation Process 
Background | —_ —_ = Conclusions & 
Recommendations 
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Stainless Steel Discharge Fitting 


Poppet Contact Surface 


Polycarbonate Science Carrier root tray 


-_— — ee -- oS 


(Ciro) ida Orar-vanlec-)me)amelcelelaremanelelar-tiiae 
before packaging for flight to ISS 


pectrum 1 
pectrum 2 


Fatlure Investigation 
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image at 100X showing cracks 
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(Date ID, dun QV ull Scale 430 cts Cursor: 3.120 (31 is) 
| SEM BSD image and Energy Dispersive Spectroscopy (EDS) graph 
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\Materiais Science 
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Signal A= NTS BSD 
Date :1 Jun 2017 


the Aluminum 7075 1651 ground plates were positioned Detector (BSD) image highlighting precipitates 
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10 um EHT = 20.00 kV WD = 10.0 mm Signal A= NTS BSD 


Fourier Transform Infrared Spectroscopy results showing that lt pci oo ee Montage image at 50X taken 


residue found in pits Is composed of metal oxides and SEM image of Poppet’s cross-sections showing _ from the Keyence Digital 
fluorinated grease evidence of spalling {Tel geksfere) oe] 
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NASA KSC. 
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Lap Shear Test 
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ISS Orbital Replacement Unit (ORU) Lithium 
Ion Battery Locking Spring Blade 


WD = 11.5 mm Signal A= SE1 


Mag= 100X Date :8 May 2017 oie hee 
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Other Work Tasks 


¢ Commercial Crew Program M&P Engineering 
Support 


umn O70) a) t=\pnllar-tdle)amm@ze)alice) 
¢ Particle Counting Project 


¢ Trained on microscopes and lab equipment 
¢ Mentor for summer interns 


SEM Secondary Electron (SE) image showing 
fracture feature topography 
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Failure Investigation 


On-site 
Tats} ey=Yeq (Te) ane) 
Li lon Battery 
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the crack from overload with a hammer . SSS with broken ¢ Smaller failure investigations 
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Photo of left microstructure of transverse cross-section after etching 
ground plate after 
crack was opened 
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battery with the broken spring blade 
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SORTER A ANTES , seach image of spring 
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Stereomicroscope As-received in lab photo of right p fi 2 Jo) alaleme)icvel=) aarexelallixersuirela 
photo at 6.3X ground plate magniicaton was configured 
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